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The other isomorphic curves might be similarly explained, except that in the case of ice the reaction cannot occur between solid and liquid forms, because pressure turns ice to water, not water to ice. The only way out of the difficulty is to assume that there must be present in the ice, at all temperatures, minute quantities of both water and water-vapor, between which the reaction occurs; and this fact has been developed independently by direct observation. In the case of refractory solids, which refuse to fuse under all ordinary applications of heat, it is to be remarked that the resistance to fusion is plainly involved in the crystalline form of the solids—a question too complex and bearing too lightly upon power-engineering for discussion here.
Throughout the previous discussion the quantity-factor of heat has appeared as a matter of fundamental import. Obviously, it also needs a short and suitable name. Hitherto it has been referred to often merely as "the quantity-factor/' in order that the discussion might not be vitiated by doubts as to the propriety of a name, or by preconceived notions as to the nature of entropy, the only name suitable for it. But the analysis has now reached a stage where these considerations need no longer defer the identification of the quantity-factor of Fig. 8 with the term entropy which was invented by Professor Clausius forty, years ago. Fig. 8 itself may be similarly identified with the entropy-temperature diagram of Gibbs and Macfarlane Gray.
It should be explained immediately that this identification is not complete npr exact nor final; but this is so only because doubt exists as to the natural facts upon which the definition of entropy rests. Professor Clausius defined his understanding of entropy as being a function "equal to or greater than, but
r\ O "
never less than, the integration of —-^— in any thermodynamic
cycle. The equality was to apply when the cycle is free from impact and friction, or was "reversible." The increase in entropy would occur when these were present—as they always are.
But Clausius's definition of entropy, while deserving the very great credit of being the first to appear, is nevertheless incomplete. It is incomplete in regarding itself as complete and final. It is incomplete in three distinct ways.
First, while Clausius's definition of entropy is exact enough in terms od dQ, he gives no definition of dQ. None of the text-